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L'appareil a pour but principal d'ainortir les 
chocs directs k grande pression, et, en retonr, h 
faible pression. 

L'effet et le contre-effet se decomposent en 
deux temps. 

Premier temps. — Lorsque la tige en aeier 9, 
k laquelle est fix6 le coin d'expansion, recevant 
les ^Idments de roulement, 4 est tir6e hors du 
corps 2 en tube d'acier, 5e I'appareil, les deux 
demi-machoires 3, en aeier TCB* liabill6es de la 
garniture de friction 6, &i contact par Tintermg- 
diaire des ^l^ents da roulement 5, en aeier 
Tdt, se trouvent 6cart6es jusqu'au contact €troit . 
avee les parois int^rieures du tube 2. 

L'^cartement des deux deini-machoires 3, et de 
leurs gaiiitures et, coroUairement, leur entree en 
contact avec les parois int^rieures du eorp^ 2, 
se realise progressivement avec xine force direc- 
tement proportionnelle k celle transmise par la 
tige 9. 

Peimeme temps. — Lorsque la tige 9 revient 
k la position qu'elle occupait avant le premier 
temps, le coin 4, jouant par ses 616ments rou- 
lants, permet aux deux demi-m^cboires 3 de quit- 
ter immSdiatement le contact 6troit avec les 
parois int^rieures du corps de Tappareil, d^den- 
chant, simultanement. Taction du poussoir de 
r^lage 7, taraud4. qui, agissant comme r§gula- 



teur de depression sur les parties int€rieures des 
deux dani-machoires, compense, par cette action, 
le relslcheittent trop brusque de Taction de pres- 
sion et d'adhirence des deux demi-macboires avec 
les parois int^rieures du corps de Tappareil. 

L'essentiel de cette invention eonsiste dans 
Tel&nent roulant mobile et ind6pendant constitu6 
par des parties en aeier TCE, dispos^es de quel- 
que maniere que ce soit, pour que le jeu, k Tin- 
t§rieur de tout systtoe m^canique, provoque 
une adhesion' ^troite ou une liberte d'action du 
syst^e m6canique, aux fins de blocage, de frei- 
nage ou de mouvement libre sur les parois d*un 
corps d'appareil, avec effet compensatoire de 
semi double effet. 

Les 61&nents de Tappareil pourrpnt Stre execu- 
tes en quelque mati^ que ce soit et les angles 
de contact entre les diverses parties des elements 
m^caniques pouvant §tre modifies en tant que de 
besoin suivant les utilisations de Tappareil, con- 
nues ou r^veiees. 



L'amortisseur de chocs, objet de Tinvention a, 
en resume, une action double avec forces de pres- 
sion asym^triques angulaires. 

Ramon-Maumc&Josb-Fra«90is GIRONA. 
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® Suspension strut with selectively controllabie differential rebound and Jounce damping. 



© The strut includes a bidirectional frictional damp- 
ing assembly <14) which provides frictional damping 
under rebound and jounce conditions. A separate 
rebound frictional damping assembly (16), or a sepa- 
rate jounce frictional damping assembly (79), or 
both, provide differential rebound and jounce damp- 
ing, with and without bidirectional frictional damping. 
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SUSPENSION STRUT WITH SELECin^Y CONTBOUABLE DIPPEREMTIAL REBOUND AND JOUNCE 
« DAMPING 



Backordund of the Invention 

This invention relates to suspension struts and. 
more particularly, to frictionally damped suspension 
struts. While one presently preferred embodiment 
of the invention is disclosed herein for application 
to suspension struts such as those used to support 
the cab on certain types of heavy tmcks. the inven- 
tion is not limited to such applications and may be 
used with other types of suspensions and vehicles, 
including without limitation as the front and/or rear 
suspensions of lightweight passenger vehicles, and 
in other applications. 

Frictionally damped suspension struts, such as 
• that disclosed in United States Patent Nos. 
4,475.722 and 4.473.216. are suitable for providing 
differential jounce and rebound damping forces. 
That is. the frictional damping force obtained dur- 
ing compression of the strut under jounce con- 
ditions may be different in magnitude than the 
frictional damping force obtained during extension 
of the strut under rebound conditions. Indeed, 
these stnjts typically provide a frictional damping 
force which is greater during rebound conditions 
than jounce conditions. In the struts disclosed m 
the aforesaid United States Patents, this is acconn. 
plished by the provision of different wedge angles 
on the damper wedges and their associated upper 
and lower wedge rings. In some practical applica- 
tions, however, the differential between the fnc- 
tional damping forces obtained during jounce and 
rebound conditions is insufficient to provide sat- 
isfactory ride characteristics. 



Summary of the Invention 

This invention attempts to provide a frictional 
damped suspension strut having selectively con- 
trollable; differential rebound and jounce damping. 

This invention also attempts to provide a fric- 
tionally damped suspension strut in which the fric- 
tional damping force provided under either rebound 
or jounce conditions, or both, is obtained from one 
or more sources, which together provide the fric- 
tional damping force desired under rebound or 
jounce conditions, as the case may be. 

In accordance with the principles of this Inven- 
tion, this invention provides a frictionally damped 
suspension strut characterized by : 

a first load bearing member; 
a second load bearing member telescopically 
movable within said first load bearing memben and 



a rebound damping assembly comprising a 
single damping means supported by one of said 
load bearing members for applying a frictional 
damping force to Uie other of said load beanng 
5 members essentially only in response to extension 
of said first and second load bearing members 
under rebound conditions. 

Disclosed herein is a frictionally damped sus- 
pension strut comprising a telescopic load bearing 
70 assembly which is made up of two telescopically 
movable load bearing members. A bidirectional 
frictional damping assembly is supported by the 
first, or outer, load bearing member for applying a 
first frictional damping force to the second, or in- 
75 ner, load bearing member in response to contrac- 
tion of the first and second load bearing members 
under jounce conditions. In addition, this damping 
assembly provides a second fnctional damping 
force which is applied to the second load beanng 
20 member Tn response to extension to the first and 
second load bearing members under rebound con- 
ditions. A rebound damping assembly is supported 
by the second, or inner, load bearing member and 
is operative for applying an additional frictional 
25 damping force to the first load bearing member, 
but essentially only in response to extension of the 
first and second load bearing members under re- 
bound conditions. As a consequence, the frictional 
damping forces applied by the bidirectional fnc- 
30 tional damping assembly and the rebound assem- 
bly just described are applied cumulatively under 
rebound conditions. The total frictional damping 
force thus obtained under rebound conditions cor- 
responds to the sum of these forces. 
35 According to furtiner principles of this invention, 

a jounce damping assembly may be provided for 
applying an additional frictional damping force to 
the second load bearing member, but essentially 
only in response to contraction to the first and 
40 second load bearing members under jounce con- 
ditions. As a consequence, the frictional damping 
forces applied by Vne bidirectional frictional damp- 
ing assembly and the jounce damping assembly 
just mentioned are applied cumulatively under 
45 jounce conditions. The total frictional damping 
force tiius obtained under jounce conditions cor- 
responds to the sum of tiiese forces. The jounce 
damping assembly may be provided in addition to, 
or in lieu of. the aforementioned rebound assembly. 
50 depending upon the requirements of the specific 
application involved. 

Thus, as will be appreciated from tiie foregoing 
summary, this invention provides differential re- 
bound and jounce damping which results from the 
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cumulative effects of the rebound and/or jounce 
damping assemblies, with or without the frictionaJ 
damping obtained by the bidirectional frictional 
damping assembly typically used in prior frictional- 
ly damped suspension stmts. This invention there- 
fore may provide essentially only rebound damp- 
ing, or both rebound and jounce damping, depend- 
ing upon the differential between rebound and 
jounce darnping necessary to accomplish satisfac- 
tory ride characteristics. For the first time, this 
differential is controllable by appropriate selection 
of the bidirectional rebound and jounce damping^, 
assemblies, either singularly or in combination. 

These and other features, objects, and advan- 
tages of the present invention will become appar- 
ent from the detailed description and claims to 
follow, taken In conjunction with the accompanying 
drawings, in which like parts bear like reference 
numerals. 



Brief Description of the Orawings 

Fig. 1 is a longitudinal section of one pres- 
ently preferred embodiment of the suspension strut 
of this invention.; 

Fig. 2 is a section taken along the line 2-2 

inRg. 1: 

Rg. 3 is a perspective of the dampmg nng 
which makes up part of the rebound damping as- 
sembly of the Rg. 1 strut. 



Detailed Description of the Drawings 

One presently preferred embodiment of the 
present invention suitable for use as a cab mount 
strut is illustrated in Rgs. 1 - 3. Refen-lng to Rg. 1. 
this strut comprises a telescoping load beanng 
assembly made up of two telescopically movable 
load bearing members, an outer tubular load bear- 
ing member 10. and an inner tubular load beanng 
member 12 telescopically movable within member 
10. In the example illustrated, members 10 and 12 
are of circular cross-sections. A bidirectional damp- 
ing assembly (generally referenced by numeral 14) 
is supported by the inner end of member 10. 
Assembly 14 applies a first frictional damping force 
to the outer surface of member 12 in response to 
contraction of members 10 and 12 under jounce 
cofiditlons. In addition, assembly 14 applies a sec- 
ond frictional damping force to the same surface of 
member 12 in response to extension of members 
10 and 12 under rebound conditions. In the exam- 
ple, the frictional damping force applied during 
rebound conditions is greater than that applied 
during jounce . conditions. The construction and 
manner by which this is accomplished will be de- 



scribed presently. 

A rebound damping assembly (generally re- 
ferenced by numeral 16) is supported by the inner 
end of member 12 (this is the lower end of mem- 
s ber 12 as illustrated in Rg. D- Assembly 16 applies 
a frictional damping force to the inner surface of 
member 10 in response to extension of members 
10 and 12 under rebound conditions. Except for a 
small residual force, the nature of which will be 
TO described presently, assembly 16 Is not operative 
to apply a frictional damping force to member 10 in 
response to contraction to members 10 and 12 
under jounce conditions. As a consequence, the 
strut illustrated in Fig. 1 produces a cumulative 
15 frictional damping force under rebound conditions 
which, in the example, corresponds to the sum of 
the frictional damping forces applied by assembly 
14 and assembly 16. 

With specific reference to the bidirectional 
20 damping assembly 14 depicted in Rg. i. this as- 
sembly is made up of an upper wedge nng 18. a 
lower wedge ring 20. and a combination damper 
and bearing element 22. Element 22 normally acts 
as a sleeve bearing to facilitate low friction exten- 
26 sion and contraction of members 10 and 12. When 
an axial load is applied to the strut, however, an 
axial force is applied to the upper wedge ring 18 
by the tapered, inner end of a generally tubular 
spring carrier 24. causing the upper wedge ring 18 
30 to press element 22 against the outer surface of 
member 12. As a consequence, a frictional damp- 
ing force is applied to member 12, thus resisting 
extension and contraction of the toad bearing as- 
sembly under rebound and jounce conditions, re- 
35 spectively. The magnitude of frictional damping 
forces applied Is controllable by appropriate selec- 
tion of the wedge angles of rings 18 and 20 with 
respect to the longitudinal axis of the strut. While 
preferably two layers of elastomer 26 and 28 are 
40 interposed between the upper and lower wedge 
faces of the upper wedge ring 18 and the opposing 
faces of spring carrier 24 and the lower wedge nng 
20 respectively, one or both of these interfaces 
may be formed" by direct contact between these 
45 members. It is believed that the provision of such 
elastomer layers increases the sensitivity of the 
strut to certain high frequency force inputs by 
providing essentially frictionless movement of the 
upper wedge ring 18 with respect to the element 

50 22. .... 

m the example, the upper wedge nng 18 is 
split and may include exterior slots (not shown) to 
promote radial flexibility with respect to, and hence 
uniform contact with, element 20. This tends to 
66 increase the contact area of element 20 with meni- 
ber 12 when it is pressed against member 12, 
thereby enhancing the frictional damping forces 
obtained. The lower wedge ring 20, however, is not 
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split and is press set into a cyiindrical relief cut 
(onried in the Inner end of member 12. It is fixed in 
this position by a retaining ring 30 which projects 
into and is resiliently engageable by a circumferen- 
tial slot formed adjacent the inner end of member 
12 The outer end of the lower wedge ring 20 is 
indined at the prescribed wedge angle and bears 
against the upper wedge ring 18 as just described. 
The Inner end of the lower wedge ring 20 forms a 
conical surface 31 which is inclined with respect to 
the longitudinal strut axis. 

With further reference to Fig. 1. a rebound 
carrier 32 is interposed between assembly 14 and 
assembly 16. Carrier 32 has a generally tapered 
outline and an inner stepped bore which registers 
with the outline of member 12. This bore forms a 
positioning shoulder 33 which is spaced from the 
inner end of carrier 32 a distance corresponding to 
the spacing of a conforming shoulder formed by 
the terminus of a relief surface formed by the outer 
end of member 12. When rebound carrier 32 is 
inserted onto the outer end of member 12. these 
shoulders engage one another and hence position 
rebound carrier 32. A sleeve bearing 35 is sup- 
ported by the outer end of the rebound carrier and 
bears against the inner surface of member 10. Ul<e 
element 22. bearing 35 is composed of a suitable 
low friction material which will promote low friction 
telescopic movement of members 10 and 12. 

An elastomeric ring 34 is stretched about 
member 12 and is normally positioned adjacent the 
inner end of carrier 32, fronting upon its tapered 
. inner end 36. As the load bearing assembly nears 
its fully extended rebound position, ring 34 en- 
gages end 36 and is squeezed between it and the 
surface 31. As a consequence, ring 34 is stretched 
about and rolled in an outward direction about end 
36 until reaching a position at which it is wedged 
between surface 31 and rebound carrier 32. as 
depicted by broken lines in Fig. 1- Thus it is 
possible, by providing such selective stretching 
and rolling of ring 34. to provide for a progressively 
increasing rebound cushioning rebound force, 
which resists and eventually stops extension of 
members 10 and 12 as they near and finally reach 
their rebound position. In addition, axial load ap- 
plied to the sUut under this condition appears as a 
radial load on the retraund canrier 32. 

With reference to Figs. 1 - 3. the rebound 
damping assembly 16 Is made up on an inner 
wedge ring 38 which has an outer wedge face 
inclined with respect to the longitudinal stmt axis 
from the outer end of member 12. The inner sur- 
face of ring 38 registers with the outline of member 
12 The inner edge of ring 38 abuts against and is 
positioned axially by the outer end of rebound 
carrier 32. A damping ring 40 is carried by wedge 
ring 38 and supports an annular friction pad 42 



which normally bears against the inner surface of 
load member 10. Ring 40 has an inner, inclined 
wedge face which is face-to-face with and sur- 
rounds the outer wedge face of ring 38. A layer of 
s elastomer 44 may be interposed between these 
opposed wedge faces to fecilftate essentially fric- 
lionless movement of. and hence Increase sensitv- 
ity of the rebound damper in the same manner as 
the elastomer layers which make up part of assem- 
to biy 14. As depicted in Rg. l . layer 44 includes an 
outwardly facing shoulder 45 which projects into, 
and is compres»d within, a recess 47 formed in 
the inner wedge face of ring 40. Since it is thus 
compressed, shoulder 45 continuously urges nng 
,s 40 and hence pad 42 outwardly so that pad 
normally tends to remain in sliding contact with 
member 10. as shown (Rg, 1). 

The outer edge of ring 38 rests upon and is 
retained by an annular thnjst bearing 46 which, in 
20 turn, is hew in position by a stop washer 48. 
Washer 48 is engaged with and projects outwardly 
from a slot formed adjacent the outer end of mem- 
ber 12. as shown (Rg. 1). In the example illusfrated 
In Rg. 1. the edges of rings 38 and 40 as well as 
25 those of layer 44. are spaced from beanng 46 and 
the outer end of rebound canrier 32. In addition. Uie 
edges of layer 44 are inclined with respect to 
bearing 46 and rebound carrier 32. This spacing 
provides clearance for layer 44 to stretch in shear 
30 so ttiat ring 40 can shift axially in an outward 
direction with respect to ring 38 during extension of 
members 10 and 12. ^ ^ - .u.. 

With specific reference to Rgs. 2 and 3. tne 
damping ring 40 should be sufficiently flexible so 
35 that it can expand uniformly and hence produce 
continuous contact between pad 42 and member 
10 In the example, this is accomplished by for- 
ming ring 40 witti a split at 50 and eleven equally 
spaced apart slots 52. 54. 56. 58. 60. 62. 64 66. 
40 68 70. and 72 In Its outer surface, as shown (Fig. 
3) The number and spacing of these slots, of 
course, may vary, depending on the rebound force 
desired. Ring 40 also includes two spaced apart 
parallel, annular shoulders 74 and 76 (Rg. 3). be- 
45 tween which pad 42 is positioned and retained t 
will be recognized *at to enhance its expandabil- 
ity ring 40 can be made up of two. Vnree. four or 
more arcuate segments. Instead of the single split 
ring construction illustrated. In such a segmented 
50 constniction. wedge ring 38 and layer 44 would be 
made up of conesponding segments. The con- 
• struction of pad 42. however, would remain un- 

charwed. ^ . 

As members 10 and 12 extend under rebound 
55 conditions, during which member 12 moves in an 
upward direction as illustrated in Rg. 1. nng 38 
wedges against and expands ring 40 in a radially 
outward direction. Ring 40 thus presses pad 42 
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against the inner surface of member 10. When 
member 12 moves in the opposite direction under 
jounce conditions, however, this does not occur 
because of the inclinations of the interactive wedge 
faces of rings 38 and 40. In most practical cases, 
however, pad 42 tends to remain in sliding contact 
with member 10, so a small frictional damping 
force will be applied to member 10 even under 
jounce conditions. Since the frictional damping 
force applied to member 10 during extension of 
members 10 and 12 under rebound conditions is. 
by comparison, much larger in magnitude than this 
residual force, however, the rebound damping as- 
sembly 16 is essentially unidirectional. That is» it 
applies a frictional damping force to member 10 
essentially only under rebound conditions. As will 
now be appreciated, the bidirectional damping as- 
sembly simultaneously applies a frictional damping 
force to member 12 under such conditions. The 
rebound damping force thus obtained corresponds 
to the sum of the frictional damping forces applied 
by assembly 14 and assembly 16 under such 
conditions. 

Referring again to Fig. 1 . the strut of this inven- 
tion also provides jounce-only unidirectional dif- 
ferential damping in addition to or in lieu of such 
rebound-only unidirectional damping. To this end, a 
Jounce damping assembly (generally referenced by 
numeral 79) may be provided. Assembly 79 is 
supported within an annular recess 78 formed by 
the lower wedge ring 14. Recess 78 has an In- 
wardly facing wedge face which is inclined oppo- 
sitely to that of ring 38. A wedge ring 80 is posi- 
tioned within recess 78 and has an inclined wedge 
face which is in face-to-face contact with and bears 
upon this wedge face. The opposite face of ring 80 
supports an annular friction pad 82 which bears 
against the outer surface of member 12. An 
elastomer layer (not shown) generally similar to 
layer 44 may be interposed between ring 80 and 
the wedge face of recess 78. If so. this layer, like 
layer 44. urges ring 80 and hence pad 82 in an 
inward direction so that pad 82 normally tends to 
remain in sliding contact with member 12. as 
shown (Fig. 1). 

During contraction of members 10 and 12 un- 
der jounce conditions, ring 80 is wedged against ■ 
and contracts pad 82 in a radially inward direction. 
Ring 80 thus presses pad 82 against the outer 
surface of member 12, causing a frictional damping 
force to be applied to member 12. \/Vhen memt)er 
12 moves in the opposite direction under rebound 
conditions, this does not occur because of the 
inclinations of the interactive wedge faces rings 20 
and 80. Like the rebound damping assembly, how- 
ever, pad 82 tends to remain In contact with mem- 
ber 12. so that a small frictional damping force will 
be applied to member 12 even under rebound 



conditions. Since the frictional damping force ap- 
plied to member 12 during compression of mem- 
bers 10 and 12 under jounce conditions is, by 
comparison, much larger In magnitude than this 
5 residual force, however, the jounce damping as- 
sembly Is essentially unWirectlonal. That is, is ap- 
plies a frictional damping force to member 12 
essentially only under jounce conditions. As will 
now be appreciated, tiie bidirectional damping as- 
10 sembly simultaneously applies a frictional damping 
force to member 12 under such conditions. The 
jounce damping ttius obtained corresponds to the 
sum of tiie frictional damping forces- applied by 
assembly 14 and assembly 79 under such con- 
75 ditions. 

One presentiy preferred embodiment of the 
strut of this invention further includes a composite 
spring (generally referenced by numeral 84) which 
is compressed between two opposed spring seats, 
20 a fixed spring seat 86 and a movable spring seat 
88. The latter is fonmed by a transverse annular 
flange which projects outwardly from the outer end 
of tiie spring carrier 24. The inner surface of the 
spring carrier 24 and the outer surface of member 
25 10 are slidably engaged in face-to-face contact To 
pennit rotative and longitudinal movement between 
these surfaces, one or both surfaces may be coat- 
ed with an appropriate low friction material. Spring 
84 is made up of a tubular elastomeric body 90 
30 and a coil spring 92. embedded in body 90. Prefer- 
ably, tiie ends of body 90 and seats 86 and 88 
respectively fbmn suitable pressure seals, so tiiat 
the interior of the spring can be pressurized as will 
be described presently. In addition, tfiese seals 
35 should provide suitable moisture seals to prevent 
the entry of moisture into the interior of the strut. 

Seat 86 has a generally circular plan profile 
and a protruding mid-section. The outer edge of 
seat 86 forms a flange which overlaps and retains 
40 the upper edge of spring 84. An upper cab-mount 
connector 88 is Ihreadably engageable witii interior 
threads formed in the outer end of member 12. 
Connector 88 includes an annular shoulder 90 
which faces tiie inner terminus of a male threaded 
45 portion 92. This shoulder bears upon and secures 
the inner edge of seat 86 when connector 88 is 
screwed into and tightened down in member 12. as 
shown (Fig, 1). A second cab mount connector 94 
is secured to the outer end of member 10. Connec- 
50 tors 88 and 94 are respectively securable to a truck 
cab and a truck chassis, or vice versa. 

The interior of the Rg. 1 strut may be pressur- 
ized so as to cause it to act to some degree as an 
air spring. To ttiis end, seat 86 includes a port 96 
55 which is suitably threaded for engagement with a 
fitting 98. This fitting communicates with an airline 
100 which in turn is connected witii a source of 
pressurized air (not shown). The inner load bearing 
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member likewise includes one or more air pas- 
sages 102 through which air admitted through fit- 
ting 98 may How so as to maintain equal pressure 
throughout the interior of the strut As will be ap- 
preciated, the interior of the stmt which generally 
is bounded by spring 84 and bearing 10, forms a 
variable volume chamber. The volume of this 
chamber of course is variable in relation to exten- 
sion and contraction of members 10 and 12. Thus 
it is possible, by thus pressurizing this chamber, to 
control the air pressure within this chamber and 
thus supplement the resistance of the load bearing 
assembly to compression under jounce conditions. 
In addition, it is likewise possible to vary the length 
of the strut by selectively pressurizing this cham- 
ber so that the strut normally assumes a desired 
extended or contracted position under a predeter- 
mined axial load. This permits, for example, the 
selective setting of a cab height in accordance with 
the prescribed internal pressure. 

While one presently preferred embodiment of 
this invention has been illustrated and described 
herein, variations will become apparent to one of 
ordinary skill in the art. For example, in some 
applications where no bidirectional damping Is re- 
quired, only the rebound damping assembly or 
only the jounce damping assembly could be used, 
as the case may be. Accordingly, the invention is 
not to be limited to the specific embodiment illus- 
trated and described herein, and the true scope 
and spirit of the invention are to be determined by 
reference to the appended claims. 



Claims 

1, A frictionally damped suspension strut, char- 
acterized by: 

a first load bearing member: 
a second load bearing member telescopically 
movable within said first load bearing member: and 
a rebound damping assembly comprising a 
single damping means supported by one of said 
load bearing members for applying a frictional 
damping force to tiie other of said -load bearing 
members essentially only in response to extension 
of said first and second load bearing members 
under rebound conditions. 

2. A frictionally damped suspension strut, char- 
acterized by: 

a first load bearing member 
a second load bearing member telescopically 
movable wittiin said first load bearing member 

a bidirectional damping assembly supported 
by said first load bearing member, said bidirec- 
tional damping assembly comprising first damping 
means for applying a first frictional damping force 
to said second load bearing member in response 



to contraction of said first and second load tearing 
members under jounce conditions, and for applying 
a second frictional damping force to said seoDnd 
load bearing member in response to extension of 

5 said first and second load bearing members under 
rekxHjnd conditions; and 

a rebound damping assembly supported by 
said second load bearing member and spaced 
from said bidirectional damping assembly, said re- 

10 bound damping assembly comprising second 
damping means for applying a tiilrd frictional 
damping force to said first load bearing member 
essentially only In response to extension of said 
first and second load bearing members under re- 

,5 bound conditions, whereby the frictional damping 
force obtained under rebound conditions compnses 
said second frictional damping force and said tiiird 
frictional damping force. 

3. The strut of claim 2. furtiier characterized in 
20 that said first and second load bearing members 

each includes an inner end and an outer end, and 
wherein said bidirectional damping assembly is 
supported adjacent the inner end of said first load 
bearing member, and said rebound damping as- 
25 sembly Is supported adjacent the inner end of said 
second load bearing member. 

4. The strut of claim 3. further characterized in 
tiiat said second damping means include wedge 
ring means mounted by the inner end of said 

^0 second load bearing member and expandable 
damping means in frictional engagement with said 
first load bearing member, said wedge ring means 
being so inclined with respect to the direction of 
telescopic movement of said first and second load 

35 bearing members that it expands said expandable 
damping means and thereby urges said expand- 
able damping means against said first load bearing 
member during extension of said first and second 
load bearing members under rebound conditions. 

40 5, The strut of claim 3 or 4. furtiier character- 

ized in ttiat said expandable damping means com- 
prises a split ring having a plurality of slots formed 
in its outer surface and two spaced apart parallel 
annular shoulders projecting outward from said out- 

45 er surface, and an annular friction pad supported 
by said split ring between said annular shoulders. 

6. The stnjt of claim 4. further characterized in 
that said second damping means furtiier include a 
layer of elastomer Interposed between said wedge 

50 ring and said split ring. 

7. The strut of claim 4. 5 or 6. further char- 
acterized in that said wedge ring means is a wedge 
ring having an Inner bore which registers witii m 
outline of tiie inner end of said second load bearing ' 

• 56 member, and further characterized by stop means 
projecting outwardly from the inner end of sajd 
second load bearing member for holding said 
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wedge ring in a fixed position thereon during exten- 
sion of said first and second load bearing mennbers 
under rebound conditions. 

8. The strut of claim 7. further characterized in 
that said stop means include a stop washer which 
is detachably mounted by the inner end of said 
second load bearing member. 

9. The strut of claim 7 or 8. further character- 
ized in that a rebound carrier having a bore which 
registers with the outline of the inner end of said 
second load bearing member, said rebound carrier 
having one end in engagement with said wedge 
ring, and wherein said stop means are further oper-. 
ative for holding said rebound canier and said 
wedge ring in fixed end-to-end relation. 

10. The strut of claim 9, further characterized 
in that said rebound carrier further includes a ta- 
pered end. and further comprising an elastomeric 
rebound stop ring stretched about said second load 
bearing member adjacent sad tapered end. and 
means supported by said first load bearing mem- 
ber for rolling said rebound stop ring along, and 
stretching it about, said tapered end as said first 
and second load bearing members near their fully 
extended rebound position. 

11. The strut of any of claims 1 through 9. 
further characterized in that a jounce damping as- 
sembly supported by said first load bearing mem- 
ber, and spaced from said bidirectional damping 
assembly and said rebound assembly, said jounce 
damping assembly comprising third damping 
means for applying a fourth frictional damping 
force to said second load bearing member in re- 
sponse to contraction of said first and second load 
bearing members under jounce conditions, where- 
by the frictional damping force obtained under 
jounce conditions comprises the sum of said first 
frictional dampinig force and said fourth frictional 
damping force. 

12. The strut of claim 11. wherein said third 
damping means include contractible damping 
means supported by said first damping means. 

13. A frictlonaliy damped suspension strut, 
characterized by: 

a first load bearing member; 

a second load bearing member telescoplcally 
movable within said first load bearing memben and 
a jounce damping assembly comprising a 
single damping means supported by one of said 
load bearing members for applying a frictional 
damping force to the other of said load bearing 
members essentially only in response to extension 
of said first and second load bearing members 
under jounce conditions. 

14. The strut of any of the preceding claims 
further characterized by tubular a elastomeric 
spring having two ends, mounting means oper- 
atively associated with said first and second load 
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bearing members for supporting and sealing the 
ends of said spring so as to form a chamber, and 
means for pressurizing said chamber. 

15. A frictionalty damped suspension strut, 
characterized by: 

a telescoping load bearing assembly movable 

in two directions: 

a bidirectional damping assembly comprising 
damping means operatively associated witii said 
load bearing assembly for frictionally damping 
movement of said load bearing assembly in both of 
said directions: and 

a unidirectional damping assembly spaced 
from said bidirectional damping assembly, said un- 
idirectional damping assembly comprising damping 
means operative cumulatively with said bidirec- 
tional damping means for frictionally damping 
movement of said load bearing assembly in essen- 
tially only one of said directions. 

16. The strut of claim 15 further characterized 
in that said strut is a trucic strut movable between 
ttie cab and chassis of said truck and in that said 
unidirectional damping means are unidirectional re- 
bound damping means. 

17. The strut of claims 15 or 16, further char- 
acterized by a second unidirectional damping as- 
sembly spaced from said bidirectional damping 
assembly and the first-mentioned unidirectional 
damping assembly, said second unidirectional 
damping assembly comprising damping means op- 
erative cumulatively with said bidirectional damping 
means for frictionally damping movement of said 
load bearing assembly in essentially only the other 
of said directions. 
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